The study present to document the micro and macrobotanical remain on wild Yak dung to 13 understand the diet, habitat, and ecology in relation to determining possible ecological 14 relationships with extant and extinct megaherbivores. Grasses are the primary diet of the yak as 15 indicated by the abundance of grass pollen and phytoliths, though it is obvious. The other 16 associates non-arboreal and arboreal taxa namely, Cyperacaeae, Rosaceae, Chenopodiaceae, 17 Artemisia, Prunus, and Rhododendron are also important dietary plants for their survival. The 18 observation of plant macrobotanical remains especially the vegetative part and seed of the 19 grasses and Cyperaceae also indicates good agreement with the palynodata. The documented 20 micro and macrobotanical data is indicative of both Alpine meadow and steppe vegetation under 21 cold and dry climate which exactly reflected the current vegetation composition and climate in 22 the region. The recovery of Botryococcus, Arcella, and diatom was marked though in trace 23 values and suggestive of the perennial water system in the region which incorporated through the 2 24 ingestion of water. Energy dispersive spectroscopy analysis marked that the element contained in 25 dung samples has variation in relation to the summer and winter which might be the availability 26 of the food plants and vegetation. This generated multiproxy data serves as a strong 27 supplementary data for modern pollen and vegetation relationship based on surface soil samples 28 in the region. The recorded multiproxy data could be useful to interpret the coprolites of 29 herbivorous fauna in relation to the palaeodietary and paleoecology in the region and to correlate 30 with other mega herbivores in a global context. 31 32 33
Introduction
during winter. Other associated herbivorous mammals in the region include Hemitragus 92 jemlahicus (Himalayan tahr) and Moschus leucogaster (White-bellied musk deer). (November-January), another 11 dung samples of similar size were also collected from the same 103 areas. After the dung samples collected, they were packed separately in polythene bags to avoid 104 contamination before laboratory processing. The dung samples were processed for pollen using the standard acetolysis method [29] . Samples 108 were successively treated with 10% aqueous potassium hydroxide (KOH) solution to spores, 421 to 470 pollen and fern spores were counted from each sample to produce the pollen 115 spectra. The recovered pollen taxa were categorized as arboreal taxa (tree and shrub), non-116 arboreal taxa (marshy and terrestrial herb), and ferns. For the identification of pollen grains, we 117 consulted the reference slides in the Birbal Sahni Institute of Palaeosciences (BSIP) herbarium of 118 Lucknow (India) as well as published papers and photographs [30, 31] . 119 For the diatom analysis, the samples were treated with concentrated hydrochloric acid 120 (HCl) to dissolve carbonates and then treated with a mixture of hot nitric acid (HNO 3 ) and 121 potassium dichromate to dissolve organic materials. The samples were washed with distilled 122 water 2 to 4 times and permanently mounted on a slide with Canada balsam for microscopic 123 observation. The number of diatoms in the summer samples was very low and not suitable to 124 make a proper diatom spectrum. No diatoms were observed in the winter samples. The phytoliths 125 were observed on the same diatom slide because of the availability and clarity in the assemblage.
126
Observation and microphotographs were done using an Olympus BX-61 microscope with DP-25 127 digital camera under 40X magnification. The identification of the phytoliths was based on the bulliform cell, rondel, and polylobate were also present in the assemblage ( Fig 5) . 
PCA results

199
A total of 94% variance could be explained by two major pollen groups, arboreal and herbaceous 200 taxa (Fig 6 a) . The score plot showed that these two major components were responsible for the 201 cluster differentiation. Poaceae, Cyperaceae, Chenopodiaceae, and Asteroideae were dominant 202 and placed a high range of the PCA quadrants. The multivariate PCA and the loading plot 203 between PC-I vs PC-II based on the differential pollen frequencies showed different pollen types 204 responsible for cluster separation. The loading plot showed that the pollen taxa responsible for the difference between the summer and winter dung samples were Asteroideae, Quercus, 206 Rosaceae, Polygonum, Alnus, Ephedra, Rhododendron, Pinus, Prunus, Abies, Cedrus, Betula, 207 Impatiens, Artemisia, and Cichoroideae (higher in summer dung). Whereas, taxa like Poaceae, 208 Cyperaceae, Ranunculaceae, and Chenopodiaceae were higher in winter dung samples (Fig 6 b ). they tend to be more inactive finding place for their sustenance, with a dependence on primary 349 herbaceous plant taxa ( Fig 6) . The multiproxy data presented here indicate that the yak utilizes a combination of both Alpine 392 meadow and steppe vegetation depending on the season. Its response to the seasonally cold 393 climate is either by moving to lower elevations or minimizing movements at higher elevations 394 which have a more limited food supply. A critical part of its habitat appears to be the presence 395 of a perennial water system. So, this documented data might serve as a strong proxy to interpret 396 vegetation and climatic shifts in the higher Himalaya and to correlate them at a global level. 
